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Mode of Action 

…

Dose-response modeling is a two-step process. 
1. 
2. 

a. by a straight line to the origin, or 
b. 

RfD/RfC calculation. 

[Modeling within the data] 
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MOA: 

“A ‘key event’ is an 

A Biological Basis for Risk Assessment Procedures 
Establish MOA in animals 
Establish relevance of animal model 

Provide guidance for selection of 
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is a “sequence of key events and 
processes, starting with interaction of an agent with 
a cell, proceeding through operational and 
anatomical changes, and resulting in cancer 
formation.” 

Mechanism of Action “implies a more detailed 
understanding and description of events, often at the 
molecular level, than is meant by mode of action.” 

Model observed data to point of departure (POD). 
Extrapolate to exposures of interest using either: 

by incorporating the cancer POD into the 

Point of Departure (POD) 

[Based on key event(s)

Extrapolation 

Nonlinear MOA 

Unknown MOA 

RfD/RfC approach 

If cancer, linear default. 

marks the beginning of 
extrapolation to lower doses. 
The POD is an estimated dose 
(expressed in human-
equivalent terms) near the 
lower end of the observed 

extrapolation to lower doses.” 

Birth Defects Dermal 

Immunotoxicity 
Hepatic 

Hazard 

Assessment 

Harmonized, biologically based, and data-dependent 
procedures provide a less-fragmented, more 
integrated, and more biologically consistent approach 
to risk assessment that is more easily explained to 
stakeholders, including the general public. 

Like all improvements in the quality of risk 
assessments and risk communication, the 
harmonization process should better inform Federal, 
State, and local decisionmakers. 

harmony 
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Selected Remaining Risk Assessment Issues
Any Benchmark Dose ( ) will have an associated 
benchmark response Should factors such as the 
MOA, slope of the dose-response curve, and or severity 
of the endpoint influence choice of the BMR?
different BMRs reconciled with the definition of a POD? 
Calculating PODs for multiple endpoints may be useful, 
especially if: 
(1) the multiple endpoints suggest approximately the 

same POD with similar BMRs for each endpoint, or 
(2) the dose-response curves cross near exposures of 

interest. 
If the PODs are based on different MOAs, how can 
different extrapolations be reconciled? 
How can precursors, toxicokinetics ), and 
toxicodynamics ) best be used to improve the 
accuracy of the dose-response curves? 
Use of BMD procedure suggests reconsideration of the 
interpretation of and values for uncertainty factors
that were established for the NOAEL method. 
(1) What have we learned from data-derived or chemical-

specific UFs that can be applied more generally? 
(2) As each BMD has an associated BMR, how should 

the results of applying UFs be interpreted as risks for 
individuals or populations? 

Are all of the answers to the above questions applicable to 
both cancer and non-cancer risk endpoints?  If not, how 
might this affect approaches for harmonization? 

One option, from Evans et al. (2001)  
Reproductive and developmental risks from ethylene oxide: A probabilistic 
characterization of possible regulatory thresholds. Risk Analysis, 21(4), 697-717. 

  no LOAEL to NOAEL 
extrapolation necessary? 

TD/TK: more accurate estimation 
of human equivalent dose? 

insight into key event 
for all toxic endpoints. 

What are the risks at or 
above the RfD/RfC? 

Best method 
for combining 
uncertainties & 
variabilities? 

empirically observable 
precursor step that is 
itself a necessary 
element of the mode of 
action or is a marker for 
such an element.” 


